Two holding media were compared for their effects on total coliform recovery by the delayed-incubation membrane filter procedure. LES-MF holding medium contains tryptone, m-Endo broth, dipotassium hydrogen phosphate, sodium benzoate, sulfanilamide, para-aminobenzoic acid, and cycloheximide (pH 7.0). m-ST holding medium contains ethanol, sodium monophosphate, dipotassium hydrogen phosphate, sulfanilamide, and Tris (pH 8.6). In tests with natural water and wastewater samples from various sources, recovery with LES-MF and m-ST were similar after a 1-day holding period. With LES-MF, however, after a 2-or 3-day holding period, coliform bacteria frequently were partially or totally overgrown by noncoliforms, causing significant reductions in coliform counts. No significant overgrowth was observed with m-ST. We propose that m-ST be used for all holding periods longer than 1 day.
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Total and fecal coliform counts are the most widely used bacteriologic procedures for assessment of the quality of drinking and surface waters. Since the bacterial population in a water sample may change after collection (5, 7, 8), Standard Methods for the Examination of Water and Wastewater (1) recommends that examination of surface water samples be initiated within 1 h (or 6 h if iced) after collection. This time requirement has limited standard coliform examination of surface waters to those close to an analytical laboratory.
An alternative is the delayed-incubation procedure, in which samples are first maintained on a holding medium (1). We previously (3) recommended that m-ST holding medium be used for delayed-incubation determination of fecal coliforms in natural waters. We have now established that m-ST is also suitable for determination of total coliforms by this procedure.
Standard Methods (1) recommends LES-MF holding medium for the delayed-incubation test for total coliforms. Preliminary tests in our laboratory of surface water samples from the Hudson River, N.Y., showed that LES-MF allowed heavy background growth of noncoliforms in many samples after 2 days of delayed incubation. Here we report a comparison of noncoliform growth in LES-MF and m-ST with natural water samples from two rivers and samples from a wastewater treatment plant.
MATERIALS AND METHODS
Holding media. LES-MF holding medium was prepared by the procedure described in Standard Methods (1). m-ST medium is NYSDH-1 medium (6) prepared with glassdistilled water modified by adding 0.3% Tris buffer at pH 8.6 (3). The composition of each medium is shown in were picked from some samples overgrown by noncoliform colonies. Colonies with the sheen were transferred to lauryl tryptose broth and incubated for 24 to 48 h at 35 + 0.5°C (2). Gas-positive cultures were transferred to brilliant green lactose bile broth for an additional 24-to 48-h incubation. Tubes without gas in either medium were scored as negative.
RESULTS
The overall IMF results for each sample and the DMF/IMF ratios for both media for 1-, 2-, and 3-day holding periods are given in Table 2 . After 2 days with LES-MF, the coliform organisms in 10 of the 24 samples tested were overgrown by noncoliform bacteria. Of these samples, 1 had a coliform count similar to that obtained with the IMF, 8 had significantly lower coliform counts, and 1 (Fonda, 6/19/84) was totally overgrown. After 3 days with LES-MF, the coliform organisms in 18 of the 24 samples tested were overgrown by noncoliform bacteria. Of these 18 samples, 3 had coliform counts similar to those obtained with the IMF, 7 had significantly lower coliform counts, and the remaining lauryl tryptose broth and brilliant green lactose bile broth for confirmation (Table 4) . Nearly all (-95%) colonies tested with m-ST medium for 0, 1, 2, or 3 days and with LES-MF medium for 1 day produced gas in both broths. colonies held on LES-MF medium for 2 and 3 days were capable of producing gas.
Test results for a typical sample (Bull Nose, Mohawk River) are shown in Fig. 1 . Over the 3-day holding period, coliform recovery with m-ST remained constant, whereas recovery with LES-MF decreased. DISCUSSION LES-MF holding medium contains both nutrients (tryptone and m-Endo broth) and agents to inhibit growth. Ideally, these ingredients should create a balanced condition in which the coliform population is maintained as it occurred in the water samples. This balancing strategy may be effective when the samples are relatively free of noncoliform bacteria. However, most natural waters contain significant numbers of noncoliform organisms. The inhibitors in LES-MF seem to be unable to suppress bacterial growth in many samples.
Coliform recovery is influenced by the ratio of noncoliforms to coliforms and the degree of bacterial injury, as well as by the presence of nutrients and inhibitory substances in the holding medium. Evidently, a combination of rich nutrients and an abundance of noncoliforms in the sample produces a heavy background growth on LES-MF.
Coliform organisms in 8 of 24 samples (33%) were completely overgrown by noncoliforms on day 3 with LES-MF holding medium. Of the 24 samples treated with m-ST medium, none were overgrown by noncoliforms. When the proportion of overgrowth with LES-MF medium is compared with the proportion of overgrowth with m-ST medium by using a total of 48 samples and one degree of freedom, a chi-square value of 9.6 is obtained, corresponding to P < 0.005 (4).
Although coliform recoveries with LES-MF and m-ST after a 2-day holding period were not statistically different, coliform colonies on LES-MF plates for 10 of the 24 samples were heavily overgrown with noncoliforms. Many of the coliform colonies counted on these plates were barely recognizable. Also, LES-MF had a much wider range of variance (Table 3) , and the confirmation rate with LES-MF was lower than that with m-ST (Table 4) .
Because m-ST holding medium does not support overgrowth of noncoliform bacteria during delayed incubation, we propose that m-ST be substituted for LES-MF in the DMF test for total coliforms. LES-MF can be used if the holding period is only 1 day.
